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M^I 1 i v(u.v)ti. I i{vi,v)\,zMLX{0,0. 5) fHm^LX\^-^t^ 

;vm^=^^f9 t. m^m^i>(0. 0. 5)fit«'6ttTv>;2,h#x.^c:^::6^-ei;g. 
<^)-r% ^(D^^^miELfzm^^ii. rtms 5. ^3 6T^i6^C:i:;6^-T'§ 

^ o 
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^-V: 24/ 



[0 0 8 5] 
im 51 

RivM = {Iuv(iJ)-l2ii + 8,j-ht)f 
[^3 61 

J _ i?n,(0,-l)-.Ri.(0.1) 

2i?i„(0,-l)-4Ri„(0,0) + 2i2i„(0,l) " 

TIB^.3 7 ic J: o xm^mm^^ -v > -t ^ i: t&^T* § ^ o 
[0 0 8 61 
[^3 71 

^(41=0) = I (<^(a=0) + <2a(a=0)) 

1^3 81 

<«it(*=-i) 2J2i«(-l, -1 + - 4/2i„(-l, wi) + 2i2£„(-l, 1 + is=-i) 

- 0.5 

[^3 91 

-1 + - RivQ., 1 + 
- 2i2i.(l,-l+i,=i)-4fli„(l,w) + 2i2i„(l,l + «-=i) 
+i»=ii — 0.5 

fzfzL. is=-l> i s = l<*> i£^s=-l±^li:as = l±t?R i v( 
[0 0 8 71 
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^-i^ : 25/ 



[^4 0] 

4t(«=-i) = I (^(*=-i) + 

1^4 1] 

= ^ (<^(«=i) + <i«(«=i)) 
1^2 9. ^3 2. ^3 3. ^3 7. ^4 0. ^4 IX^tmLfz^^ ^ >±<D-^ 

:^7t;-9- r ;i/^t^^^f ^ ^ t J; 19 l^fflE^ 2 ^tc^J-:/ tf iJ' -t ;i/3t^>6^ 

[0 0 8 8] 
[^4 2] 

^ = 3 (4»(«=1) + <i«(t-0) — 
^ ~ 5 (^(*=1) + 4t(«=0) - 4t(«=-.l)) 

liF^mti^ 7K¥:^ifi]i:Mii::^iRitw-e*t-rttiiii-r^fPtL{j<tv^o-r% tf#» 

[0 0 8 9] 

(3) ^^mMoJt^ 
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^-v: 26/ 



[0 0 9 0] 

mmx^^o ^^X\ 'ft;^6<j^2^x®<t=Srfflv>-C> #:^^t::i'5>^i^MM«rJt 
lO 0 9 11 

(3—1) •:^^mi^%^2:^7tm^-^^ 

Xdg = 0, n/Z, n/A. 6^ = ^/"^- <rimage=l- O^^^^o 
Q^n/A \:x^<r> 2 ^TCMft {i. lift ^ RKi" ^ i ^ ^ ^ * ^fe't -6 

[0 0 9 2] 

^r}£^^)vm^mm^m-:^^^mm Lfz:^§tmK%h2:k7t^y\£^'^)m 

TIB^ 4 3 -e^f t ^^X § ^ o 
[0 0 9 31 
1^4 3] 

error n = da — ds 
err art = — 

> ^2 4$r'KoT. -r^m,A AXm.-^^)LifX%ho 
[0 0 9 41 
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^-v^: 27/ 



1^4 41 

errors = dg~ dg 
erroTt = dt — dt 

Bg=0, n/S. 7r/4 0 3®ftl^^-r^m4 3. ^4 4<^2^X^-^ei^ 
-fe;V^t5cMM«:> -?-tt-rtt|a 1 5 > 11116, la 1 7C0(c)(d). (e)(f)t-^-t 

2 e -t :J3 tt ^ 7K¥:^l^«l5cP^error s t mU1i\^^ 

^mmerror t ^r^-To ( e ) i: ( f ) fi, -ett-TtL-^-T/t: i> -t 

[0 0 9 51 
[0 0 9 61 

(3—2) tJ&*<^1^7C-9-:/t:'^-t;va5c:^^ 

t^£5fe<^ 1 ^7C^t^:^^*ti. ^1 6 i:^2 0-C^i6SC:i:*«-ei^o l^m 

[0 0 9 71 

\WlA 51 

error B = <i«(fc=o) — 

^g = 0. ;r/8. ;r/4031i^tC*J-r^±fB^4 5<^-9->^^^*i5^'feJV«^M 
M=Sr> -e-tt-Ftvm 1 5. mi 6> mi 7^0 (g), (h)ll^-ro (g)i:(h)fis 
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^-v' : 28/ 



[0 0 9 8] 

;&v^o mi 6 h mi 7 {i. -etv-ett^ g = „ y s t n y 4 omi^.a^^'^z^^'^ 
i<7>i:i^c{i2^7cmmJ£^3^:^147&5^l:^^^ cot §tc{±:^c§^tm^ 
mM^^^i:^So m^mm^Di^^^ii.. M:^j4^^fo2^7c^mm<^>iai^:ftffi^K 

[0 0 9 9] 

(3—3) ^Ei9ie^i^J:^"9-"^tfi5'-fe;V«l5c 

^ mEnm'kwtML^ a@'®it4«t?<^^^:m^#o2^^o^ft/M^-r^i9t^.-^ 

^ t V > ^ $ij $t tJ^'S: < . -9- r li' ^ -t ^ # S i t :65-e § ;i) o 

[0 10 0] 
[0 10 1] 

^j:to ^^^^^ n>x<DmmM^'tmm\^tinmmm^^^'^':^^^-^^^^^^ 

[0102] 

(3_4) i;^Tlii^«F^i-J;s^:^^'^-fe^^^5E 
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^-v: 29/ 



^:ho tfz. ®#F^O^ii=&(d d t)^b/ifc§ic. O^d s^l> 0 
[0 10 3] 

[0 10 4] 
[^4 6] 

/2il(i,i) = (l-4)(l-dt)/2(i,i) + da(l-dt)l2(*+l.j) 

+(1 - d.)^/2(i, j + 1) + d«^-f2(i + IJ + 1) 
[0 10 5] 

^g = o. k/z, 7r/4<^3®mc^-r^±fa^4 6<^^f>^tf^'-tJVm^m 

-ett-ettH 1 5^ !ill6> |1117<^(i). (j )t^^t-o ^ 
tt-rtt7lc¥:^|6jm^^Merror s i:SE:^Iol}i^^Merror t ^^t*o 
[0 10 6] 

Illl5(i. ^ g = 0O®1t«:^o/i^*=S:^i-*^ t ^ l'{± 2 ^TC^mm 
-ett-rtL^ g = ff/8 tff/4<7)®ft*^ofc^:f:^^U COi:il-ti2^7C 
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^->^: 30/ 



10 10 7) 
[0 10 8] 

tfz. m.m^ow>mmmirhm.^mm^t^ m 5. mi mi 7<7>(g). 

(h)<^ 1^7n«^:^^<7)j^:f:i "9 'i>{±^^H'/h^v>o -T'&t)*,. < f IJffl $ 

[0 10 91 

(3_5) ju^:^-\f:y^m\imm^^^-^-y"^^'^)^^'^ 
{ds, dt) 

[0 110] 
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^-v^ : 31/ 



(m4 7] 



ftyl 

hyz 

hyA 



[hyl hffi hy3 hy4. ] 

hii-lj-i) /2(i,j-l) J2(i+l,J-l) J2(*+2,i-l) 

Hi - IJ) Hi + l,i) Hi + 2,i) 

/2(2-l,J+l) /2(i,j+l) /2(i+l,j+l) /2(« -1-2,^+1) 

/2(i-l,i+2) /2(i,J+2) /2(i+l,j+2) h(i-¥2J+2) 

h{-l - ds) 
h(0 - ds) 
hil-d.) 
h{2 - ds) 
hi-l-dt) 
h(0 - dt) 
h(l - dt) 
h{2 - dt) 



[0 1 1 11 

im 81 

' (a + 2)la:|3 - (a + 3)|a:|2 + 1 (if |a:l < 1) 

h{x) = I a\xf - 5a\x\^ + 8ala:| - 4a (if 1< jsl < 2) 

^ 0 (otherwise) 

fztzL. a^±P3i>'^•7^-:^'■e. a=- l-^a=-0. 5*^J: <ffi^^'btL^o 

10 1121 
tfc. Tffim4 9 ^#<ffiv^P>tL^o 

[0 1131 
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^--j: 32/ 



[^4 91 



(12 - 9S - 6C)\x\^ + (-18 + 12B + 6C7)|a;p 4- (6 - 2B) 

(if \^\ < 1) 

h{x) ={ i-B- 6C)\x\^ + (6B + 30CO|x|2 + (-12B - 48C0|x| 4- (8B + 24C) 

(if 1< \x\ < 2) 
(otherwise) 



i: 



-f>=^i£mL^ B = 0^ C=0. 5<7)ti:lc{iCatmull-Rom^^-eu/^#14lC 

lcov^T(it^^1-'2>76^ a=-0. 5 5 {±-9-r tf ^ ■fe;vm^mM=^/>$ < i"^ 
[0 1 1 4] 

-etL-rttHl 5^ I1I16> Iill70(k). (Dli^-To (k)i:(l){±> -etL-TtL 
7K¥:^tn]^5E^Merror g ^ Sit:6"lRl^i5e^Merror t ^r^-f o 
[0 1 1 51 

^firfid g = ;r/8i:7r/4 0iii^*'^o/c*g:^«r^ts iOt§lc{i2^Xx 
[0 1161 

^lojijemmti, mi 5, Hie. mn <o2'A7m^<<c). {&)<r>^^tw\ 

[0 1171 
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^--J : 33/ 



;i,o ^^'^^-^ ati. -e<7))5m#14«:^l5-t^*><^'C2b*o HI 8(a)> ih)K 
, a=-0. 5 5(Ot^<Dh{x)t^ ^^feSli'fit^^fol^TGMmf 
r^|§:^=S:^i-o f ^2-e<Tiniage=0.7^U/i*>Ot?*)^o S/i. HI 1 

8(c). {d)K. ai=-i.o(Dt^(ohU)t. mm.^Wi^^m^w^i'^7tm 

10 118] 

a=-l. Oti. #<0®^^^^.iaoicf^-#5S^^•Cv^M^^-t^•;'^^Sr^i:bT 
X'tmLfzm^i (i)'^Mf^^m^LX\^^^ tam^m^^o a=-0.55(i. s 

o 

[0 119] 

mi 5i!}^hmi 7Xit^ 7^^^-^ z=-0. 5 5^fflv^/i^^ CI (Oliii^J- 7" 
e^-tr;wm5cmM=S:/h^ <i"^<t ^^^^186^^'^*^^-^*"^^*^° a=-0. 5 
=&fflv^;5, ^^nM U ^T«F^<7)^:^fc|SlSS. a = - 1 . 0 ^fflv^^ V 

[0 12 0] 

(3 — 6) ^5^mM<55«i:^it^ 

mr-cti, 2^^®^to/^•7^-^5'=S:i^5J^:^ffl^^isJ!:tT, ^^^o-^-rii" 

^-b;v«5cmm=^Jt;fc3ittt1-^o 2>^7n®^Ji> ||f^L:^w3->^— Mft^r^ffli- 
3;r/16, 47r/'16. 3 ^ c = ^ 4 . tt / 3 =lr#^^o -a-ff 
1 om^<^ 2 ^7C®^l^M"t-^4i^MM=S:^^fti"^o ^ <r image= 1 • 0 

[0 12 1] 

MftF^^^ti. - 0.5^ds^+0.5. -0.5^dt^+0-5 <^IEHt:% 
0. l[li^]ri:H#x.^o c:<^t§. 2:^7cmamm<7>:;^i^- 
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^--J : 34/ 



[0 12 2] 

. ^r\£c^^)\^m^mm^m.-^^^my^^fz2'A7tm^ (2d-eec) 

• ^zr}d^^)m^mm^m.ii^^m^^^j:^^2'A%m^ (2d) 

- ^y}£^^)vm^mm&mii'}^^m^^fzi:k7m^ d d-eeo 

• '^r\£-^^}\^m^mMi&Wj^^F^^^^^^^ i ^AtuMM ( i d) 

. U-T?fiF^*fflv^^c2^7C«l^ (Bi-Linear) 

. /NM^a.-tr::'^1iF^tfflv^/c2:5^xa^(a=-0. 5 5) (B i-Cub i 

c) 

<D 6^<Dm^ij^<om^m^t:m&Lfzo wmLfz^^^^i ti^-fo 

[0 12 3] 

[^1] 







0 27r/16 37r/16 47r/16 










2D-EEC 


7r/4 
ir/3 


0.001322 0.000969 0.002766 0.001963 0.000994 
0.000990 0.002325 0.001388 0.001109 0.001457 


0.001638 


2D 


7r/4 
•7r/3 


0.009593 0.009411 0.014590 0.010839 0.003346 
0.007485 0.006722 0.004023 0.003286 0.003787 


0.008153 


ID-EEC 


ir/4 
ir/3 


0.001341 0.297529 0.343263 0.324090 0.315181 
0.001005 0.171184 0.218847 0.223680 0.224063 


0.242521 


ID 


7r/4 
ir/3 


0.009715 0.297533 0.343867 0.325014 0.316467 
0.007583 0.172383 0.219518 0.224272 0.224803 


0.243197 


Bi-Linear 


ir/4 
ir/3 


0.009869 0.009900 0.010813 0.008352 0.007566 
0.007679 0.008859 0.008360 0.007766 0.007614 


0.008746 


Bi-Cubic 


7r/4 
1 W3 


0.006425 0.006153 0.004761 0.002894 0.000843 
0.004243 0.003878 0.003158 0.001924 0.000829 


0.003979 
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^->^: 35/ 



[0 12 4] 

o tT&^b, Hl^^^^ g#0<7)i:^li{iM56^mtL3fev*o Un^Bd gii^ 
[0 12 51 

. /sf^ i;^T^F^(B i -L i n e a r )^/^*'r ^J^-e-;' ^M^(B i -Cub 
$v^o CK^MiiK^-e^^o ';^T«K(B i -L i n e a r)«rfflv^/i2^ 

[0 12 6] 

./^M^J^-t^^;'^^'ffif^(B i-Cub i c ) 2^7nm^(i. ^nM'J^T 

1iS(B i -L i n e a r ) «:fflv^/c 2^7cm5ci «9 *>;i5ffiEt?*^o L*^U M. 
^M^<^/^'^ ^ - ^ J: o T^iSriiM'S: ^ o m^IM^<^^'?"7 ^ - ^ ^P^i"^ i: 

[0 12 7] 

• -^yyd-^ ^)m^mmi^Wj^'^m^^fz 2 ^7n«^( 2 d - e e o fi. ^ 

:x-lf 'yi^?i^(B i -Cub i c)^fflv^/v:2^7cm^i>9^>^i^il^5&^>'>^^^ 
2 '^Ttm^i 2 D - E E C ) {i. -^-^/e ■fe;Vit^MM®^:^^«rfflV^5^V^ 2 ^ 

e -fe ;v«^mM®M:^^ 2 ^Tcm^ (2D-EEC)*flJffl-r^^ i:v^ 

[0 12 8] 
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36/ 



(4) mm 

(4—1) -k^m^^^^tzmm. 

[0 12 9] 

'f^^L/i-a-^liltti. 8bit^/ nliftt:% XtS^ 6 4X6 4 [lim] 

-c\ ^^s^HT^n 1X11 [®#]t?^;s>o ®^i'y'-f xji-^ttL^fcv^o ®^<^)^^• 

<rimage=l-0> --^-^^^ ^ c = ^ / 4 . Ill^:^^^g = 0, 
;r/8. jr/4-e*;g>o mmmmt. -0.5^ds^+0.5. - 0.5^dt 
^+0.5<O^H'C. 0. 1 [lii^]i'tfrr-^x./io 
[0 13 0] 

HI 9 1 :^7t;«l^ ^TM^^ ^ iSffl L fc^^ 

5giC'0^;5 2:^7C«l^lwOV^-ro^:i:^^i-o Ell 9 IciJV^T. ti-#*g^^^ '^'i/ 

[0 13 11 

(4—2) %n^^\t.^f^%m 

[0 13 21 

o CttibO/N-i5'->'S:lll2 0 (a). (e)frC^I-o RB>'^'^ - :^<^:fe^ ^ 
7&«^1J4 1 [Umi-e^-So t/w. C:ttib<7)/l^-><^SSDge^^aj^«rI2I2 0( 

b)> (f)lw^i"o 
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^-v^: 37/ 



[0 13 3] 
[0 13 41 

m<^®'ft't'5ji-^i5^-y>7 b^-y^V^Lfsio •^g'^it^^X(±6 0X6 0[ 

mm'\ (1112 0(a). u)^(Dm^^m^w^) -c^ mmm.mti^'m'fm\^m.\<^n 

tT±8 (1 7X1 D-ch^o ^-yy Miliif^Ji'e;&T:^[S]ic:v5>o < ^mmir 
[0 13 5] 

112 0(c). (d)tc, h9^;/^>^/N-^->fcLTR5^/N-i5'-:^^o/ii:§<7) 

fttiy^^^r^i-o m 2 0 ( c ) \r^^(D i ^Tcm^:^-^. m 2 o ( d ) {i^^^B^ \m 

[0 13 6] 

1112 0(g). (h)tC. ^7^7^>^^/^•^->^:L-C^lV>/c^yi^/^•i5^->1^o 

fzt^ (Dfcm^^^^7^^^o H 2 0 ( g ) \t%^(r> 1 ^^im.W5^^ ( h ) ti^^^^g 
#^2^7nm5E:^^i*^^ofc^^-c*>^o tJ&5^<^>i^7cm5E:^^'e{±. ^^-irti:^ 

[0 13 7] 
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^-i^ : 38/ 



{i> 2^A7tmi^Bib^2:^7t:ff'^:^'er)l^tm^^fzif>. HE L t VE L ^rit^ia 
[0 13 8] 
[0 13 9] 

[0 14 01 

>^f&^lci3lt^7X^=^'li^HELi:SMIi^VEL?:*«6;&l^. 3 ."S; 

[0 14 11 

[0 14 21 
[l&§g<^)^*l 
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^-v: 39/ 



10 14 3] 

& o 

[0 14 4] 
[0 14 5] 

[0 14 6] 

MP E Gmm^nd t^Kii. P^7V-AWO**JS^£««riE5li::^ 
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^-V : 40/ 



^ ^ae> c: J^^t? ^:hfztf>. MPEG JE^^ i: \^±'t ^^tfe K 
[HI] 

7<7)®it-^T';i/*^Ux ®<t<^-9--rX{il 1X1 l[®S]t?^^o (b) {ilSft 
^r^KT^gBM^aS^^^t^ mmE<7)^fflt±l 1X1 lt?feSo (s. t) OBt 

,t) (±> gBmmJt<^14g-C' (0.0) li^^o 
[1112] 

[113] 
[114] 

2^^cx=I-:^-®^t^7=';^h^<^)2:>^icxaB«'tas^^-rll■C'^>^o (a). ( 

b). (c)l±> ^0 = ^^/2. <r image= 1 -etL^tt^ g = 0 , 

;r/8, ;r/4tr^;i>o (d). (e)> (f)li. ^ttW(a)> (b)> (c)liMlS 
1-;5)^4eiE-C$>^o (g). (h). ^c = «-/'4. ^ iniage= 1 '^W^'^ 

T'^Vt?^ -e-tt-rtL5 g=0, ;r/8, 7r/4'C*^o (j)> (k). ( 1 ) (i, 

^tt(g). (h)s *«iajgt?^^o 

[HIS] 

[me] 
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^--J : 41/ 



m^-^i^<omminme gtiii.^:H^^mmtm.f ^^^^'^^^^^^^^^ v 

[1171 

o (a). (b)> (c)(i. f u = 0.1. f v = 0. l(^)®ft^T';V-C% ^fi^^fid 
g = 0. ;r/8, 7r/4T'2b^o (d). (e). (f •ett-e'tt( a ). (b), ( 

c)Knm-r^mum-r^$>^o (g)> (h). (i)ti. f u = o.o5^ f v = o. 
(DmL^^-r^ 2imwm^-b^h%hf\^ho m\^<r>^^^^i 1 1 x 1 1 [nm] 

[HIS] 
in 9] 

2:^7t:^'y:^'m^'^T'J^t^<D2^7t^EMi&^Bt'^7^irmr-^^o (a)^ (b) 

-e^>*o (d). (e). (f)t±. -eti^-ettCa). (b), ( c ) ii^Evf^MmjK-e^ 
(g)> (h). ff = 2. k = o. 5 0®<^-=eT';v-e. ^fi^fie g = 

0, ;r/8, 7r/4T-^^o (j)^ (k). -ett^-ttCg). (h). 

hft^o w^o-t-rxiii 1x1 i[iii#]-c. mum(ommii-5-d-(^5txx- 
[mio] 

mE*T';Vt'Jt^U-C2^7CSemmjgOSI5^®«r^-tia'e*)-2>o (a){i^ c = 
^/4. tfimage=l^ ^ g = 0 ^^tl"^ 2 >!>Cx:3-'^-®^*T';V«r^-ro (b 

){±fu = o.05i. fv = o.u e g = o^m-t^2'A7tm^i^Lr-^:^^ 

^M'^^T'JU^r^^o (c)t±(T = 2. k = 0.5. d g = 0^^ir&2'^7t:^^^ 
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^-v^: 42/ 



>!.®ft^T';V«r^-to (d)> (e). (f){±. -e^T^-rtLCa), (b). (c)^znJB-t 

^mnmt^^^o (g)> (h)> mm.mox-m'r)r-^^y^') ^^^^^ 

fzid). (e). (f )<7)t = 0O7K¥SiJ^lllt. 2>^7cm<aE^7=';K^.m-e^-r) 

mil} 

(d s. d t) = (0- 2. 0. 4). ^r = l. k=0.7. e g= k / 6 ^^ir :h 2 

mLX\^^^o (a)t':i3V^T. 2 ^xlimS^-T'^K^:^®**^ g = ^ / 6 ^r^-fo 
(b)i:::i3V^-C. HEL (7K¥^{it0) i:VEL mUmmB.) OM:&^«2^7C^ 

[mis] 

{i3 2is:<^7K¥mt=-l. t = 0. t = l±0^4DlEm (□) :^^hnhfLfzm^ 
:^'fe;v&m«r^t> HE Lii*/hz:^t?3 o#(^^S:d^f?m^$tL;5)C: i: 
5&Wtg-e^);&o (b)tcj3V>-C. VEL{i|SHt'5r-/n-lr;^-C^t^$^;i)ii::*-"nrtl 

[H 1 4 ] 

mm(O^W:'tmirmx:ii>&o 2^7cmK^T';w±(d s.dt) = (0.2,0.4) 
. <r = l^ k = 0.3. ^ g=7r/8'£:^-r^o 
in 15] 

[gil 6] 

m^mm^itm-^fzt()<^mx^&o ( a ) it&^m ^^^^ ^ tt^na^T^jvi? 
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